Fungal colonization and decomposition of submerged woody litter (Terminalia paniculata and Anacardium occidentale) in relation to water and wood chemistry in the Kaiga stream and Kadra Dam of the River Kali were investigated over 12 months. Fungal species richness, diversity and asexual/sexual state ratio on woody litter were higher in the stream than the dam. Woody litter of Terminalia supported a higher diversity of fungi as compared to Anacardium. Dominant lignicolous fungi were Annulatascus velatispora, Diplocladiella scalaroides, Massarina australiensis and an unidentified asexual fungus, while Lunulospora curvula and Triscelophorus acuminatus were dominant among the Ingoldian fungi. The species richness of lignicolous fungi in submerged woody litter is comparable to naturally deposited woody litter, while the Ingoldian fungi were higher in naturally deposited than submerged woody litter. Organic carbon attained <10% in 12 months, while the nitrogen content was highest within 2 months, which coincided with fungal richness peak. Although species richness of Ingoldian fungi was high within 2 months, the spore output was highest during the 12 th month, which coincided with low organic carbon and total phenolics. Cellulase, xylanase and pectinase in woody litter showed two peaks (180 and 300 days) after the peaks of fungal richness (60 and 240 days). The mass loss was higher in Terminalia as compared to Anacardium and it was faster in the stream than in the dam. The remaining mass of woody litter was positively correlated with organic carbon, nitrogen and phosphorus, while negatively correlated with enzyme production. The mass loss was associated with decreased hardness of woody litter.
Introduction
Slow decomposing coarse particulate organic matter (CPOM) especially the woody litter in lotic habitats constitutes the major source of nutrition for the lignicolous fungi (ascomycetes, basidiomycetes and asexual taxa) and aquatic hyphomycetes (Ingoldian fungi) (Shearer et al. 2007; Simonis et al. 2008; Gulis et al. 2009 ). Extensive studies on the diversity and distribution of fungi on woody litter have been carried out in temperate regions of North America and Europe (see Sudheep and Sridhar 2011) . Similar studies have been extended recently in the tropical and subtropical regions of Australia, Brunei, China, India, Malaysia, Seychelles and Thailand. About 550 species of ascomycetes have been reported on various substrates in freshwater habitats (woody litter, 60%; herbaceous litter, 30%; woody + herbaceous litter, 9−10%) (Raja et al. 2009 ). Up to 405, 320, 90 and 11 species of lignicolous ascomycetes/asexual fungi, Ingoldian fungi, aero-aquatic fungi and basidiomycetes respectively, have been reported from freshwater habitats (Shearer et al. 2007 ).
The range of mountains of Western Ghats in India extends about 1,600 km (140,000 km 2 ) along the west coast of India (8º20'20º40' N and 73º77º E). This forest range constitutes several habitats (e.g. grasslands, shoals, moist-dry deciduous forests, evergreen forests and scrub jungles) distributed in different altitudes. Out of 5,000 flowering plant species, up to 1,720 species belonging to 54 genera are endemic to the Western Ghats of India. The streams and rivers of the Western Ghats receives a variety of plant substrates (leaves, twigs, wood, bark, flowers and fruits), which constitutes major organic input for colonization of aquatic fungi. Freshwater hyphomycetes (Ingoldian fungi) of the Western Ghats of India have been studied by assessment of water, foam and leaf litter samples (e.g. Kaveriappa 1989, Chandrashekar et al. 1990; Sridhar et al. 1992; Raviraja et al. 1998a, Rajashekhar and Kaveriappa, 2003; Sudheep and Sridhar, 2013) . However, studies on fungal diversity on woody litter in freshwater habitats of Western Ghats are meager (e.g. Ramesh and Vijaykumar 2006; Sridhar et al. 2010a Sridhar et al. , 2010b Sridhar and Sudheep 2011; Sudheep and Sridhar 2011) . In spite of dominance lignicolous fungi (ascomycetes and asexual taxa) on woody litter (Tsui et al. 2003) , some studies demonstrated the occurrence of Ingoldian fungi (Shearer and Webster 1991; Sridhar et al. 2010a) . Recently, Sridhar et al. (2010b) showed the dominance of Ingoldian fungi in addition to lignicolous fungi on naturally submerged woody litter. There is a gap in our knowledge on the occurrence and dynamics of lignicolous and Ingoldian fungi on woody litter in aquatic habitats of the Western Ghats of India and there seems to be no studies on the pattern of decomposition of woody litter. Therefore, the present study aims to investigate: 1) the pattern of colonization of lignicolous and Ingoldian fungi on submerged woody litter (Terminalia paniculata Roth. Anacardium occidentale L.) in aquatic habitats with contrasting physicochemical features; 2) the pattern of mass loss of woody litter in relation to water quality, wood chemistry and enzymes. This study was extended up to 12 months in Kaiga stream and Kadra dam of the River Kali of the Western Ghats.
Materials and Methods

Study site
The River Kali originates ~900 m asl in the Western Ghats and flows up to 160 km westwards with two tributaries (Upper Kaneri and Tattihalla) before joining the Arabian Sea near the Karwar. For generation of electricity, four dams have been built across the river (Supa, Bommanahalli, Kodasalli and Kadra). The sampling sites in Kaiga stream (S1, S2 and S3) and Kadra dam (D1, D2 and D3) situated ~35 km east of Karwar adjacent to the Kaiga village (~55−70 m asl; 14°50′−14°51′N, 74°24′−74°27′E). The third order stream Kaiga possesses sandy loam and rocky bottom. The catchment areas of Kadra dam consist of several streamlets passing through the wetlands. Average depth of sampling sites of Kaiga stream during sampling period ranged from 1.4 (S1) to 3.7 m (S3) and in dam sites ranged from 3.7 m (D3) to 13.9 m (D2 
Water samples
Water samples were analyzed in five replicates from each sampling sites at bimonthly intervals from June 2009 to June 2010. Water temperature was measured on the sampling site using a mercury thermometer, while the pH and electrical conductivity were assessed by Water Analyzer (Model, 371; Systronics, Gujarat, India). Water samples were fixed on the sampling sites to assess dissolved oxygen by Winkler's method (APHA 1995) in the laboratory.
Wood submersion
Dried and easily breakable branches and twigs of Terminalia paniculata and Anacardium occidentale were collected during April 2009 from the Kaiga forest. They were cut into pieces (diam., 1 cm; length, 10 cm), air-dried up to two months. Each nylon mesh bag (12  12 cm; mesh size, 1 mm) was filled with 15 wood pieces and one wood piece dried at 50C, pre-weighed and tagged with plastic ring for mass loss determination. A total of 21 bags each of Terminalia and Anacardium were submerged per site of Kaiga stream (S1, S2, and S3) and Kadra dam (D1, D2 and D3) locations during June 2009. The bags were firmly secured to a nylon rope and they were further tied to lengthy rope, which was fastened to roots or tree trunks. From August 2009 onwards samples were retrieved at bimonthly intervals up to 12 months (June 2010). On each sampling, three bags per site were retrieved to assess fungal colonization, changes chemistry, enzyme profile and mass loss.
Fungal assessment
Wood samples were rinsed in the laboratory to remove the debris. Within 24 hr of sampling, five wood samples from three nylon mesh bag (total fifteen wood samples per site) were incubated separately subjected to damp chamber incubation on the wet sand bed in airtight polythene bags (23 ± 2C). They were screened once a month up to six months and lignicolous fungi (ascomycetes and asexual taxa) growing on the wood samples were identified using monographs and primary literature (Ellis 1971 (Ellis , 1976 Carmichael et al. 1980; Ellis and Ellis 1987; Cai et al. 2006; Bhat 2010) . Bark pieces (if present) or cambium pieces (0.5 × 3 cm) were separated, rinsed in water and four pieces per wood sample were incubated in 150 ml of sterile distilled water in 250 ml Erlenmeyer flasks (bubble chamber incubation). Water with wood pieces in flasks was aerated though Pasteur pipettes by an aquarium pump up to 48 hr (23 ± 2C). Aerated water was filtered through a Millipore filter (5 µm) and stained with aniline blue in lactophenol (0.1%). Stained filters were cut into half, mounted on microscope slide with lactic acid and the conidia of Ingoldian fungi were identified based on monographs and primary literature (Ingold 1975; Carmichael et al. 1980; Webster and Descals 1981; Nawawi 1985; Marvanová 1997; SantosFlores and Betancourt-López 1997; Gulis et al. 2005) .
Wood chemistry
Organic carbon
Walkley and Black's rapid titration method was employed to quantify organic carbon of immersed wood (Jackson 1973) . Fifty mg dry wood powder in 500 ml Erlenmeyer flask was mixed with 5 ml 1N potassium dichromate, 15 ml of 90% H 2 SO 4 was added after 5 min and digested up to 30 min. Distilled water (100 ml) was added to the digested sample followed by addition of 5 ml 85% orthophosphate and the contents were titrated against 0.5 N ferrous ammonium sulfate using 0.5 ml of diphenylamine indicator.
Nitrogen
The dried wood powder (100 mg) with catalytic mixture (1 g) was digested in concentrated H 2 SO 4 (10 ml) in Kjeldahl flask (30 ml capacity) on hot sand bath. On cooling, the contents were transferred to volumetric flask (100 ml capacity), the Kjeldahl flask was rinsed twice with 20 ml distilled water and transferred to the volumetric flask and made up the volume to 100 ml (Chale 1993) . The digest (10 ml) was transferred to micro-Kjeldahl distillation flask, NaOH (40%; 10 ml) was added and distilled. The liberated ammonia was collected in boric acid (2%; 10 ml) containing mixed indicator (1 drop) until attaining 25 ml volume and titrated against HCl (0.01N) (APHA 1995) .
Phosphorus
Phosphorus of dried wood power was measured calorimeterically by vanadomolybdophosphoric acid method (AOAC 2005) . The dried wood powder was digested in tri-acid mixture (HNO 3 , H 2 SO 4 and HClO 3 ; 10:1:4). The digest was made up to 50 ml with Milli-Q water. The digest (3 ml) was mixed with vanadate-molybdate reagent (10 ml), mixed thoroughly and made the volume to 50 ml. The absorbance of yellow color developed due to formation of vanadomolybdophosphoric acid was measured after 10 min at 420 nm (UV-VIS Spectrophotometer-118, SYSTRONICS, Ahmedabad, Gujarat, India) using reagent blank as the reference. Known concentrations of KH 2 PO 4 served as standard.
Phenolics
The total phenolics of dried wood powder was determined by Rossett et al. (1982) . Samples (100 mg) were extracted twice with 50% methanol (5 ml) at 90ºC up to 10 min in centrifuge tubes capped with marble. The pooled extracts were made up to 10 ml, mixed, 0.5 ml was diluted with 0.5 ml distilled water and treated with 2% Na 2 CO 3 in 0.1N NaOH (5 ml). After 10 min, Folin-Ciocalteus reagent (0.5 ml) (diluted 1:1 with distilled water) was added and the absorbance was read at 725 nm. Calibration curve was prepared by treating known concentration of tannic acid similar to that of the samples as standard.
Enzyme assay
The freeze-dried (OPERON, OPR-FDB-5003, Korea) wood samples were powdered and enzymes (cellulase, xylanase and pectinase) were estimated colorimetrically (Nelson 1944 , Somogyi 1952 . Wood powder (100 mg) was wetted with sterile distilled water (25 ml) for 30 min, filtered through Whatman # 1 filter paper, the filtrate (0.5 ml) was mixed with 1 ml each of acetate buffer and substrate (0.5% carboxymethyl cellulose / xylan / polygalacturonic acid) with a drop of toluene to prevent bacterial growth and incubated (1 hr). The samples were boiled in water bath (10 min) for inactivation of enzymes. After attaining the room temperature, Somogy's reagent (1 ml) and Nelson's reagent (0.5 ml) were added. The liberated reducing sugars were estimated spectrophotometrically (620 nm), with D-glucose/D-xylose/Dgalacturonic acid as standard. Ten min boiled extract served as blank and the enzyme activity was expressed as μg/ml/hr.
Mass loss
To assess the mass loss, the preweighed wood pieces in randomly-sampled litter bags were harvested and rinsed to remove accumulated debris on the surface. The mass loss was determined by comparing initial airdried mass (100%) before exposure and remaining mass after air-drying, which was corrected by exposure of initial and exposed samples to oven dry mass (100C, 24 hr). The exponential decay coefficient (k) was estimated by linear regression of ln-transformed data.
Data analysis
The frequency of occurrence (FO %) and relative abundance (RA %) of each fungus on wood samples was determined:
FO (%) = [(WC) ÷ (TW)] × 100
(where, WC is number of wood samples colonized; TW is total woody samples examined).
RA (%) = [(FO) ÷ (TFO] × 100
(where, FO is frequency of occurrence of specific fungus; TFO is total frequency of occurrence of all fungi).
Number of core-group fungi (10% frequency of occurrence) among ascomycetes, asexual taxa and Ingoldian fungi in wood samples were documented.
To compare the richness of fungi (ascomycetes, asexual taxa and Ingoldian fungi) in wood samples based on number of isolations and number of samples assessed, the expected number of species was calculated by rarefaction indices (Ludwig and Reynolds 1988) . The expected number of species, E (s) , in a random sample of n isolations taken from a total population of N isolations was estimated:
(where, n i is the number of fungal isolations of the ith species). The Shannon's diversity (H′) (Magurran, 1988 ) and Pielou's evenness (J′) (Pielou 1975) Sorensen's similarity coefficient (C s ) (%) of ascomycetes, asexual taxa and Ingoldian fungi in wood samples was calculated based on Chao et al. (2005) :
where, a is total number of species in location 1; b is total number of species in location 2; c is number of species common to locations 1 and 2)
Exponential decay coefficient, k, were estimated for decomposition of wood samples based on the exponential decay model proposed by Petersen and Cummins (1974) using MATLAB 6.5:
(where W 0 is the percentage of the initial wood mass; W t is the percentage of wood mass remaining after time t (days) and k is a decay coefficient per day).
The time (days) required for the decomposition of half of the initial wood mass (t 50 ) was determined: t 50 = ln 2/k The wood decay coefficient (k) between Kaiga stream vs. Kadra dam was assessed by t-test using Statistica version 8.0 (StatSoft Inc. 2008) .
The relationship between wood mass remaining vs. wood chemistry (organic carbon, nitrogen, phosphorus and total phenolics), wood enzymes (cellulose, xylanase and pectinase) and dissolved oxygen was assessed by Pearson's correlation (parameters: P values, two tailed; confidence intervals, 95%) (SPSS 6.0 Windows Student Version 3.5). Table 1 shows fluctuations in water temperature, pH, salinity and dissolved oxygen in Kaiga stream and Kadra dam at bimonthly intervals. The average temperature (26.9 vs. 32.5C) and conductivity (54.1 vs. 82.3 µS cm -1 ) were lower in stream than dam. The pH (pH 8 vs. 7.5) was more alkaline and dissolved oxygen (7.9 vs. 6.9 mg l -1 ) was high in stream compared to dam.
Results
Water qualities
Fungal colonization, diversity and similarity
Occurrence and relative abundance of lignicolous and Ingoldian fungi on woody litter Terminalia and Anacardium have been given in Tables 2 and 3 Irrespective of locations and woody litter, the richness of lignicolous fungi was higher than Ingoldian fungi (21-26 vs. 14-17 species). The core-group fungi (10% frequency of occurrence) were higher in stream than dam location (17 vs. 8-10 species). The expected number of species out 30 random wood samples based on rarefaction indices was higher in Terminalia than Anacardium (56 vs. 52-54 species). The expected number of species of Ingoldian fungi was highest on both woody litters and locations (Fig. 1) . Overall, Terminalia possesses higher species richness and extended species richness curve than Anacardium. Total fungi were higher in Terminalia than Anacardium in stream and dam up to six months and thereafter no definite trend was seen except for total species was highest in Terminalia of dam by the end of 12 months (Fig. 2) . The trend in species richness in lignicolous and Ingoldian fungi was more or less followed similar pattern of total fungi. 
Changes in wood chemistry and enzymes
The initial organic carbon was higher in Terminalia than Anacardium and decreased fast in Terminalia (Fig. 3) . The nitrogen in wood showed two peaks during 60 or 180 days and decreased more quickly in dam Terminalia. Overall nitrogen content was lowest in all samples during 360 days (<10%). The initial phosphorus of Terminalia was higher than Anacardium and it decreased steadily by attaining the lowest concentration in 360 days. The initial quantity of total phenolics was higher in Terminalia than Anacardium and decreased sharply within two months followed by steady decrease.
Cellulase, xylanase and pectinase showed increasing trend until 300 days and decreased thereafter (Fig. 4) . The initial concentration of enzymes was higher in Terminalia than Anacardium and the enzymes showed two distinct peaks during 180 and 300 days. Overall, cellulase showed the highest peak compared to xylanase and pectinase.
Extent of wood mass loss
The rate of mass loss in time series for two woody litters is presented in Fig. 5 . The mass loss of both woody litters in two locations was about 20% within 60 days. Subsequently the mass loss was steady in Anacardium, while sharply dropped in Terminalia in stream than dam by attaining the lowest mass in 360 days. The initial hardness was higher in Anacardium than Terminalia and the mass loss as well as loss of hardness was almost coincided. The mass loss of Terminalia between stream and dam was significantly differed (P<0.001), so also in Anacardium (P<0.001). However, the loss of hardness of Terminalia was significantly differed between stream and dam (P<0.01) than Anacardium (P>0.05). Visual observation revealed that Terminalia bark degraded about 50% within six months in both the locations, while the bark 
Asexual taxa
Diplocladiella scalaroides G. Arnaud 10 (2) 1 (3) 4 (6) 2 (10) 
Ingoldian fungi
Lunulospora curvula Ingold 12 (10) 8 (6) 11 (7) 10 (5) 
Asexual taxa
Unidentified sp. (brown septate mycelia) 2 4 (2) 5 (2) 2 (8) 1 (2) 9 (5) 25.6 (21.1) 5.4 (7.6) Diplocladiella scalaroides G. Arnaud 3 (2) (8) (9)  1 (9) 4.4 (31.1) 0.9 (11.2) Periconia sp.
Ingoldian fungi
Lunulospora curvula Ingold 15 (5) 11 (2) 11 (1) Time (days)
of Anacardium was persistent till the last sampling on 12 th month although the wood has considerably softened and the core was eroded (Fig. 6) . The mass of Terminalia wood decreased faster (t 50 , 403-525 days) than Anacaridum (t 50 , 832-886 days) ( Table 6 ). The daily exponential decay coefficient, k, was varied between 0.0235 (Anacardium of stream) and 0.0516 (Terminalia of stream). Table 7 gives the correlation coefficients between remaining mass of woody litter against the changes in woody litter chemistry and dissolved oxygen in water. The mass Terminalia in both locations was positively correlated with organic carbon (P<0.01), nitrogen (P<0.05), phosphorus (P<0.01) and total phenolics (P<0.01), while it was negatively correlated with cellulase (stream, P<0.05; dam, P<0.01), xylanase (P<0.05) and pectinase (P<0.01). The total phenolics of Terminalia litter in both locations was positively correlated with organic carbon (P<0.01), nitrogen (dam, P<0.05), phosphorus (P<0.01), while it was negatively correlated (except dissolved oxygen in dam) with cellulase (P<0.01), xylanase (P<0.01), pectinase (P<0.01) and dissolved oxygen (stream, P<0.05). The remaining mass of Anacardium in both locations was positively correlated with organic carbon (P<0.01), nitrogen (stream, P<0.05; dam, P<0.01), phosphorus (P<0.01) and total phenolics (P<0.01), while negatively correlated with cellulase (stream, P<0.05; dam, P<0.01), xylanase (P<0.01), pectinase (stream, P<0.05; dam, P<0.01) and dissolved oxygen (stream, P<0.01). The total phenolics of Anacardium in both locations (except for dissolved oxygen in dam) was negatively correlated with cellulase (P<0.01), xylanase (P<0.01) and pectinase (dam, P<0.01) and dissolved oxygen.
Discussion
The mean water temperature during survey was higher in Kadra dam than Kaiga stream (26.9 vs. 32.5C). The average water temperature of dam is equivalent or comparable to earlier studies in discharge site of Kali River (range, 27.5-31C) (Sridhar et al. 2010a) , River Kollur (30C) (Raviraja et al. 1998a ) and the River vs. 31.1C) (Raviraja et al. 1998b ) of the Western Ghats. Increase in water temperature results in decrease of species richness as well as conidial output of Ingoldian fungi (Sridhar et al. 2010a) . Considering the species richness as 100% on incubation of field sampled leaf litter at 24-28C, the loss of species richness was up to 33, 67 and 87% in bubble chamber incubation at 31, 33 and 36C, respectively (Sridhar et al. 2010b ). The sporulation decreased up to 12.5, 79 and 95% in bubble chamber incubation 31, 33 and 36C, respectively. Increased temperature in thermal springs of the Western Ghats also showed similar trend in decrease of species richness and conidial output (Chandrashekar et al. 1991; Rajashekhar and Kaveriappa 1996) . This clearly shows that elevation of temperature severely influences the species richness and reproduction of Ingoldian fungi. The pH of stream and dam locations during survey was alkaline (range, 7.2-8.5) and comparable to other locations such as Kali River (543 m asl, pH, 7.8; 235 m asl, pH 7.45; 222 m asl, pH 7.3; 80 m asl, pH 7.21-7.24 ) (Rajashekhar and Kaveriappa 2003; Madoddi et al. 2009; Sridhar et al. 2010a) , streams of Sampaje (500 m asl, pH 7.1-7.4; 510 m asl, pH 7.2) (Raviraja et al. 1996) , Bagamandala (560 m asl, pH 7.2), Agumbe (960 m asl, pH 7.2; 970 m asl, pH 7.4) and Shivpura (460 m asl, pH 7.3) (Sridhar et al. 2010a) . The pH of stream and dam locations is comparable to most of the 21 lotic habitats of the Western Ghats (7.2-8.5 vs. 7.2-8.8 ) (Rajashekhar and Kaveriappa 2003) . According to Suberkropp (2001) , the pH or alkalinity of the water seems to influence the richness of fungi. However, the combined data of 16 streams in France, Germany and Switzerland showed a significant negative correlation between species richness and pH (Wood-Eggenschwiler and Baerlocher 1983; Bärlocher 1987) . The dissolved oxygen during survey in Kadra dam was lower than Kaiga stream (6.6-7.6 vs. 7.1-8.2 mg l -1 ). Its concentration in Kaiga stream is comparable to other Western Ghat rivers (8-8.3 vs. 7.5-8 .1 mg l -1 ) (Maddodi et al. 2009 ). The Western Ghat lotic habitats showed positive correlation of species richness against increased dissolved oxygen (Rajashekhar and Kaveriappa 2003) . Wood-Eggenschwiler and Bärlocher (1983) indicated that factors such as temperature, water flow and competition among fungi are responsible for variation in species richness. Among the dominant lignicolous fungi in the present study, Massarina australiensis was also dominant on naturally deposited woody litter in the Western Ghats streams (Sridhar et al., 2010a; Sudheep and Sridhar 2011) .
Among the Ingoldian fungi, Anguillospora longissima, Flagellospora curvula and Lunulospora curvula were most dominant on the natural woody litter of the Western Ghat streams (Sridhar et al. 2010b (Sudheep and Sridhar 2011) . Thus, the species richness of lignicolous fungi in the present study is comparable to natural woody litter sampled from Kaiga stream and Kadra dam, while the species richness of Ingoldian fungi is higher than natural woody litter (Sudheep and Sridhar 2011) .
Within 12 months, the organic carbon of the woody litter decreased to below 10%. In 60 days, the nitrogen content of the woody litter was elevated and coincided with the first peak of the species richness. The species richness was also coincided with sharp decrease of total phenolics within two months. However, although species richness of Ingoldian fungi was high in 60 days, the spore output was lowest, which attained a peak in 12 months coinciding with the loss of organic carbon as well as total phenolics. It depicts that the spore output by Ingoldian fungi depends on loss of inhibitory compounds and increase in softness of the woody litter. Besides, the persistent woody litter serves as the stable refuge for growth, sporulation and dissemination of Ingoldian fungi. The pattern of loss of total phenolics in Terminalia and Anacardium woody litter is comparable similar to submerged Avicennia officinalis and Rhizophora mucronata woody litter in Udyavara mangroves of the west coast of India (Maria et al. 2006 ). The nitrogen enrichment was also similar to that of immersed mangrove woody litter, however, its peak was within 60 days in Kaiga stream and Kadra dam, while it was during 120 days in mangroves. The extracellular enzymes (cellulase, xylanase and pectinase) in woody litter showed two peaks during 180 and 300 days, which followed the peaks of total fungal richness (first peak, 60 days; second peak, 240 days).
Based on daily decay coefficient (k), the woody litter used in the present study belonged to fast decomposing category (Petersen and Cummins 1974) . The rate of mass loss was higher in Terminalia than in Anacardium. Terminalia showed faster degradation in stream than in dam location. However, the mass loss of Anacardium was slightly higher in dam compared to stream. Studies are not available to compare the mass loss of woody litter in lotic habitats of the Western Ghats. However, the mass loss of mangrove woody litter (Avicennia and Rhizophora) was slower (Maria et al. 2006) compared to Terminalia and Anacardium woody litter. The mass of woody litter in the present study was positively correlated with organic carbon, nitrogen and phosphorus, while negatively correlated with enzymes (cellulase, xylanase and pectinase) of woody litter. Similarly, the mass loss resulted in decrease in hardness of woody litters.
Conclusions
It is a necessity to rapidly evaluate the biodiversity especially in tropics in view of the extent of habitat destruction, value of biota possessing bioactive compounds, restoration and preservation of natural habitats. Being recalcitrant substrate, woody litter is ideal to evaluate pristine nature of aquatic habitats to understand fungal colonization, mass loss and changes in chemistry on long-term basis. Adaptation of different techniques in evaluation of fungi assumes importance in biodiversity studies. To understand the structural and functional attributes of fungi on woody litter in natural habitats, it is necessary to simulate the natural conditions of the habitats in laboratory microcosms. Such simulations are useful to follow the relationship between human interference on the availability of suitable substrates, Table 7 Pearson correlation coefficients between wood mass remaining vs. wood chemistry, enzymes and dissolved oxygen in Kaiga stream and Kadra dam (in parenthesis).
*, Correlation is significant at the 0.05 level (2-tailed) **, Correlation is significant at the 0.01 level (2-tailed) impact of edaphic factors, accumulation of fungal biomass, extent of fungal reproduction and fungal dissemination in natural habitats. Further detailed studies on fungal colonization in relation to woody litter decomposition in aquatic habitats of the Western Ghats of India are warranted.
Terminalia paniculata
